The Achilles tendon is the most frequently ruptured tendon in the lower limb and comprises approximately 20% of all large tendon ruptures. Spontaneous rupture of the Achilles tendon is usually observed in healthy, active individuals in the third to fifth decades of life and is twice as common in males. It usually occurs following high-performance activities. The authors report a case of unusual presentation of bilateral simultaneous Achilles tendon ruptures that occurred following a low-effort-level sport and in the absence of risk factors. In the case presented, nonoperative treatment led to a successful outcome.
T he Achilles tendon, also known as the calcaneal tendon or the tendo calcaneus, is the most frequently ruptured tendon in the lower limb and comprises approximately 20% of all large tendon ruptures. 1 Spontaneous unilateral rupture of the Achilles tendon is usually observed in healthy, active individuals in the third to fifth decades of life following a high-performance sporting activity. 2 Bilateral Achilles tendon ruptures are uncommon in the absence of risk factors or high-energy trauma. The reported incidence of complete Achilles tendon rupture in the general population is about 0.02%. Less than 1% of these were reported to have bilateral Achilles tendon ruptures. 3 Bilateral ruptures tend to occur in older patients with predisposing risk factors and/ or chronic steroid usage. Multiple factors including the nature of the injury, patient comorbidity and expectations, surgeon preferences and experience, as well as available resources should be considered prior to committing patients to operative or nonoperative treatment modalities.
We report a case of unusual presentation of bilateral simultaneous Achilles tendon ruptures that occurred following a low-effort-level sport and in the absence of risk factors and that were treated nonoperatively with a successful outcome.
Case Report
A 31-year-old ambulance driver of normal height and weight was playing on a skateboard on level ground. After 30 minutes of playing on the skateboard, he felt sudden sharp pain at the back of his left ankle. Thinking he was struck from behind, he immediately looked backward, when he felt a similar sharp pain at the back of his right ankle. Subsequently, he fell onto the ground and was unable to stand or walk. The sharp pain over the back of his ankles persisted. Past medical history included mild hypertension. He did not have any previous Achilles tendon complaints or any other medical or surgical illnesses. He denied ever receiving steroids or quinolones. He denied any recent antibiotic use. As far as we were aware, he did not have any risk factors for bilateral simultaneous Achilles tendon ruptures. Physical examination revealed tender bruising and a palpable defect overlying the Achilles tendon 5 cm proximal to its insertion into the calcaneum bilaterally. Calf squeeze test (Simmond test) 4 did not produce foot plantar flexion in either limb. Active plantar flexion of either foot was not possible. He had no bony tenderness in his lower limbs. There were no other injuries detected. Bilateral ankle radiographs did not show any bony injuries. A clinical diagnosis of bilateral simultaneous Achilles tendon ruptures was made.
Operative and nonoperative treatment options were discussed with the patient who decided to be treated nonoperatively. Treatment of both ankles was identical. He was initially treated with a non-weight-bearing below-knee cast in full equinus for 2 weeks. After the initial 2 weeks, he was provided with a special walker boot that had adjustable plantar flexion range of movement ( Figure 1) .
The walker boot allows as much as full equinus range of movement. Between 2 and 4 weeks following the injury, 30° of plantar flexion was applied. The patient remained nonweight bearing. Between 4 and 6 weeks, 15° of plantar flexion was applied allowing gradual ankle dorsiflexion. Touch weight bearing was allowed to commence at 4 weeks. Between 6 and 8 weeks, the ankle range of movement was locked at 0° (plantigrade) and full weight bearing was allowed. Between 8 and 10 weeks, the patient was provided with bilateral heel raises and started rehabilitation with physiotherapy. After 10 weeks, the walker boots were removed and the patient was allowed to mobilize in normal shoes. The patient went back to work 14 weeks following his initial injury.
Discussion
Less than 1% of reported Achilles tendon ruptures are bilateral, 5 and they are uncommon in the absence of risk fac-tors or high-energy trauma. The etiology of rupture may be multifactorial. It may be due to mechanical injury such as direct trauma, a degenerative process, or secondary to steroid use and systemic diseases. These factors may disrupt vascularity of the tendon, resulting in structural and nutritional changes in collagen and extracellular matrix. 6 The biomechanical properties of the Achilles tendon vary depending on functional requirements, but in general, overloading causes permanent lengthening and plastic deformation of the tendon predisposing it to rupture. Mechanical failure of an Achilles tendon may be more prevalent in people with peripheral sensory impairment, which may be due to the inadequate feedback of mechanoreceptors in the ankle joint impairing perception of foot position during movement leading to eccentric loading of the Achilles tendon. 1, 5, 7 Bressel et al suggested that ankle joint proprioception may be abnormal in both lower limbs of patients with unilateral Achilles tendon rupture. 8 This suggests that proprioception may be inherently deficient in individuals with an Achilles tendon rupture and could contribute to mechanical failure. Furthermore, proprioception training in such circumstances may be beneficial.
Achilles tendon rupture may occur as a complication of chronic tendinopathy caused by degeneration and imbalance between injury and repair mechanisms. 5 It has been reported in patients on steroid therapy 5, 9 and after local hydrocortisone injection. 10 Steroids disrupt cross-linking of the collagen structure and may inhibit the repair of partially ruptured or degenerate tendons, such that complete rupture may occur after relatively minor trauma. Androstendione or androstendiol have been particularly associated with Achilles tendinopathy in athletes. 11 Achilles tendinopathy and rupture has also been also associated with quinolone antibiotics 12 such as ciprofloxacillin. 13 Achilles tendon rupture is a well-known complication of renal transplantation. 14 In patients undergoing hemodialysis, rupture may be related to the duration of dialysis and the severity of secondary hyperparathyroidism. 15 Systemic condition causing dehydration and decreased tendon blood flow can lead to hypoxia and impaired metabolic activity in a degenerate tendon, 16 predisposing it to injury. Other risk factors for Achilles tendon rupture include rheumatoid arthritis, systemic lupus erythromatosus, gout, hyperlipoproteinemia type II, pyogenic infections, tuberculosis, gonorrhea, syphillis, and primary Achilles tendon tumors. 17 Successful outcomes have been reported following open or percutaneous surgical treatments as well as following supervised nonoperative methods.
Multiple open and percutaneous surgical repair techniques have been described. [18] [19] [20] [21] [22] [23] Some of the complications encountered with open repair may be reduced by performing surgery percutaneously. [24] [25] [26] Traditional nonsurgical treatment usually involves variable degrees of immobilization in a below-knee cast. The introduction of functional postoperative care stimulated interest in more functional nonsurgical treatment methods. A variety of braces and dynamized casting techniques have been described. 27, 28 Weight bearing may be allowed within 2 to 3 weeks following injury. Immediate weight bearing following initiation of treatment has been advocated by some. 29 Postsurgical treatment procedures have been described by many authors as a rigid cast or brace immobilization in full weight bearing. Some allowed early ankle mobilization taking off the orthosis after an initial period of 2 weeks of below-knee cast immobilization in full equinus. [30] [31] [32] [33] [34] Saleh et al used a splint that immobilized the ankle but allowed movements at the metatarsophalangeal joints. 35 McComis et al used a brace for a total period of 16 weeks, which allowed progressive dorsal extension. 36 When the patient was walking no ankle movement was allowed, but during exercise sessions active ankle flexions were performed, after 4 weeks of rigid immobilization in gravity equinus. 36 Roberts et al dynamized conservative treatment by removing the anterior part of the initial below-knee cast to allow full extension of the ankle. Active ankle flexion was encouraged during exercises, but since the cast stayed rigid it could not enhance ankle movements while walking. 37 While gait analysis has shown the advantage of dynamic bracing when compared with rigid orthosis in terms of more physiological ambulation, 38 to our knowledge, there are no reports published on a conservative treatment of Achilles tendon ruptures with a dynamic orthosis allowing free active ankle movement when walking in full weight bearing.
Dynamic orthosis application, however, has been reported postoperatively. In a prospective randomized study, a functional dynamic brace was used for surgically treated patients, while the conservative group was immobilized in a rigid plaster cast. 39 In these studies, the surgical treatment was found to be superior, because of a particularly high incidence of reruptures in the conservative group. The operative group had functional rehabilitation, while the conservative treatment consisted of traditional plaster casting, thus not providing any conclusions about conservative functional treatment of Achilles tendon rupture. But again, it seems to confirm the benefit of early ankle mobilization and weight bearing for tendon healing.
Frequent exercise and mechanical stress were demonstrated in animal models to be important factors for the quality of tendon healing. [40] [41] [42] [43] [44] This is confirmed by the superior results of functional conservative or postsurgical treatment procedures when compared with non-weight-bearing plaster cast immobilization. 45, 46 Therefore, it seems logical that early ankle mobilization in a dynamic cast should promote better functional results than a rigid immobilization technique.
In conclusion, bilateral Achilles tendon ruptures tend to occur in older patients with predisposing risk factors and/or chronic steroid usage. However, the literature is sparse with regard to the ideal treatment options for bilateral simultaneous rupture, especially the conservative treatment option. The case we present highlights the possibility of such an injury in the absence of risk factors. The treatment chosen was based on approved treatment protocols in our department and followed informed consent after thorough discussion with the patient. The treatment was successful, the patient went back to work 14 weeks following his initial injury, and there was no evidence of recurrence or functional disturbance at follow-up 3 years following the injury. Bilateral Achilles tendon ruptures may be managed nonoperatively using the abovedescribed method. Reliable patients may be candidates for self-directed treatment, which would reduce the need for routine outpatient attendances in the first few weeks of treatment.
